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(57) ABSTRACT 

An antenna switching device (4) is an antenna switching 
device (4) for switching between a ?rst antenna (2) and a 
second antenna (3) and includes a base member (9), a 
moving member (10) having a portion capable of contacting 

(21) App1_ No; 10/362,972 a portion of the ?rst antenna (2), the moving member (10) 
moving linearly relative to the base member (9) as the ?rst 

(22) PCT Filed; J u], 30, 2001 antenna (2) moves, and a biasing member (11, 21, 25, 28) 
biasing the moving member (10) toward the portion of the 

(86) PCT No.: PCT/JP01/06557 ?rst antenna 
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ANTENNA SWITCH AND PORTABLE APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates generally to antenna 
switching devices and mobile equipment and particularly to 
antenna switching devices for use in mobile phones and 
mobile personal computers, personal digital assistants 
(PDAs) or any other similar mobile equipment having a 
plurality of antennas, and mobile equipment using the 
antenna sWitching device. 

BACKGROUND ART 

[0002] In recent years, mobile phones, mobile personal 
computers, PDAs or other similar mobile equipment are 
rapidly have Widely been used. Such mobile equipment that 
has a communication function is provided With an antenna 
transmitting and receiving electric Waves for communica 
tions. To obtain high quality of communications depending 
on the mobile equipment’s arrangement and environment, 
the mobile equipment may be provided With a plurality of 
antennas. Such mobile equipment having a plurality of 
antennas is provided With an antenna sWitching device 
sWitching betWeen the multiple antennas for use in commu 
nication. 

[0003] One such antenna sWitching device is convention 
ally knoWn, as disclosed for example in Japanese Utility 
Model Laying-Open No. 1-91348. The publication discloses 
an antenna sWitching device sWitching betWeen an external, 
pull-out linear antenna and an internal antenna arranged 
internal to the casing of mobile equipment (a radio set). As 
disclosed in the publication, the antenna sWitching device 
includes a rotary cam member rotating as the external linear 
antenna is pulled out/pushed in. As the rotary cam member 
is rotated, one end of a rotor connected to the cam member 
presses and releases an actuator of a sWitch. Thus When the 
external linear antenna is pulled out/pushed in the sWitch can 
be turned on/off so that the external linear antenna and the 
internal antenna can be sWitched for use. 

[0004] Furthermore, another conventional, proposed 
antenna sWitching device includes: a base having an opening 
receiving and passing an external linear antenna there 
through; a sliding cam provided in the base and assuming 
different positions When the external linear antenna has a 
portion present in and absent from, respectively, the open 
ing; a rotative cam connected to the sliding cam to rotate as 
the sliding cam operates; a screW securing the rotative cam 
and also serving as an axis of rotation; a Washer used in 
securing the screW; and a spring applying a stress to the 
rotative cam in a direction. In the above, another antenna 
sWitching device the sliding cam can positionally vary as the 
external linear antenna is pulled out/pushed in, and as the 
sliding cam can positionally vary, the rotative cam can rotate 
to turn a sWitch on/off, similarly as achieved by the tech 
nique disclosed in Japanese Utility Model Laying-Open No. 
1-91348. As the sWitch can be turned on/off, the external 
linear antenna and the internal antenna can be sWitched for 
use. 

[0005] As disclosed in Japanese Utility Model Laying 
Open No. 1-91348, hoWever, the antenna sWitching device 
requires a large number of components including a cam 
member, a rotor, a screW positionally securing them and also 
serving as a center of rotation, and a coiled spring applying 
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a stress to the cam member, the rotor and the like in a 
direction, as has been described above. Furthermore, the 
aforementioned, another conventional antenna sWitching 
device also requires a large number of components such as 
a base, a sliding cam, a rotative cam, a screW, a Washer and 
a spring. As the antenna sWitching device is comprised of 
such a large number of components, to alloW the antenna 
sWitching device to have a mechanism of a precision (e.g., 
dimension precision) maintained at a predetermined level 
each component needs to be dimensioned With high preci 
sion. Accordingly, the component is designed With a rela 
tively small margin. This makes it dif?cult to design the 
antenna sWitching device. 

[0006] Furthermore, the aforementioned conventional 
antenna sWitching device is also relatively complicated in 
structure. As such, it is cumbersome and time-consuming to 
assemble such an antenna sWitching device as described 
above. This increases the cost for producing mobile equip 
ment employing this antenna sWitching device. 

[0007] The present invention has been made to overcome 
such disadvantages as described above and it contemplates 
an antenna sWitching device having a mechanism of high 
precision and also produced at reduced cost, and mobile 
equipment using the antenna sWitching device. 

DISCLOSURE OF THE INVENTION 

[0008] The present invention in one aspect provides an 
antenna sWitching device sWitching betWeen a ?rst antenna 
and a second antenna, including: a base member; a moving 
member having a portion capable of contacting a portion of 
the ?rst antenna, the moving member moving linearly rela 
tive to the base member as the ?rst antenna moves; and a 
biasing member biasing the moving member toWard the 
portion of the ?rst antenna. 

[0009] Thus the biasing member can maintain the moving 
member in contact With a surface of a portion of the ?rst 
antenna, and as the ?rst antenna moves, the moving member 
linearly moves, so that arranging a detector detecting the 
moving member’s position in a direction of the movement of 
the moving member can help to detect the ?rst antenna’s 
movement (i.e., the ?rst antenna’s position relative to the 
base member) from the moving member’s position. The 
detector’s output can be used to sWitch betWeen the ?rst and 
second antennas for use depending on the situation of 
interest. 

[0010] Furthermore, since the moving member linearly 
moves, as has been described above, for example holding 
the moving member on a linear path formed internal to the 
base member alloWs the antenna sWitching device to be 
implemented by the three elements of the aforementioned 
base, moving and biasing members. More speci?cally, if a 
rotative cam or the like is used, as conventional, a screW or 
the like is required for securing the rotative cam, Whereas the 
present antenna sWitching device can dispense With such a 
screW and thus have a simpli?ed con?guration. As such, the 
present antenna sWitching device can be comprised of a 
reduced number of components and its material’s cost can 
thus be reduced. Furthermore the reduced number of com 
ponents alloWs individual components to be designed With a 
margin larger than conventional if the antenna sWitching 
device has a mechanism With the same precision as conven 

tional. Furthermore, if individual components are designed 



US 2003/0184494 A1 

With the same margin as conventional, the antenna switching 
device can have a mechanism With higher precision than 
conventional. 

[0011] Furthermore, the antenna sWitching device simpli 
?ed in con?guration, as described above, can be produced 
by a simpli?ed process. In other Words, the antenna sWitch 
ing device can be produced in a reduced period of time and 
hence at reduced cost. 

[0012] Furthermore, the antenna sWitching device having 
such a simple con?guration can be readily miniaturiZed. As 
such, the antenna sWitching device can be arranged in a 
reduced area (or volume). Furthermore, the antenna sWitch 
ing device can also be reduced in Weight. As such, if this 
antenna sWitching device is applied to mobile equipment 
Which is miniaturiZed, the antenna sWitching device does not 
prevent the mobile equipment from being miniaturiZed. 

[0013] In the above one aspect the antenna sWitching 
device may include sWitching means sWitching betWeen the 
?rst antenna and the second antenna for use as the ?rst 
antenna moves. 

[0014] The antenna sWitching device that itself includes 
sWitching means can be applied to mobile equipment having 
a simpler con?guration than When a detector or the like 
detecting the moving member’s position is arranged as a 
separate member. As such, the mobile equipment With the 
present antenna sWitching device applied thereto can be 
manufactured at reduced cost. 

[0015] In the above one aspect, in the antenna sWitching 
device the sWitching means may include a detection member 
detecting a position of the moving member relative to the 
base member. 

[0016] Depending on the position of the moving member 
that is detected by the detection member, the ?rst and second 
antennas can be readily sWitched for use. 

[0017] In the above one aspect, in the antenna sWitching 
device the detection member may be formed integral With 
the moving member. 

[0018] The antenna sWitching device thus con?gured can 
be simpler and smaller in con?guration than When the 
detection member is arranged as a member independent 
from the moving member. 

[0019] In the above one aspect, in the antenna sWitching 
device the ?rst antenna may be a linear antenna capable of 
being pulled out from the base member and When the ?rst 
antenna is not pulled out the biasing member may bias and 
bring the moving member into contact With a portion of the 
?rst antenna and When the ?rst antenna is pulled out the 
biasing member may bias and move the moving member 
aWay from the position of the moving member having 
contact With the portion of the ?rst antenna. 

[0020] When the ?rst linear antenna is pulled out the 
biasing member ensures that the moving member has a 
position and When the ?rst antenna is not pulled out (or it is 
accommodated) the biasing member ensures that the moving 
member has a different position. As such, detecting the 
moving member’s position ensures detection of variation 
betWeen the pulled out position and accommodated position 
of the ?rst antenna. Consequently, depending on the ?rst 
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antenna’s position, Which of the ?rst and second antenna to 
be used can be readily changed. 

[0021] In the above one aspect, in the antenna sWitching 
device the biasing member may include a coiled spring. 

[0022] A coiled spring is relatively readily available and 
inexpensive. This can prevent the antenna sWitching 
device’s production cost from increasing. 

[0023] In the above one aspect, in the antenna sWitching 
device the biasing member may include a plate spring. 

[0024] Aplate spring has a relatively simple geometry. As 
such, it can be formed of dielectric such as elastic resin. If 
the biasing member is a spring of metal, it may adversely 
affect the antenna’s characteristics, since metal is a conduc 
tor. Using the biasing member in the form of the plate spring 
formed of dielectric such as resin, as described above, can 
prevent the biasing member from adversely affecting the 
antenna’s characteristics. 

[0025] In the above one aspect, in the antenna sWitching 
device the moving member and the plate spring may inte 
grally be formed. 

[0026] The moving member and the plate spring serving 
as the biasing member that are integrally formed alloW the 
antenna sWitching device to be formed of a further reduced 
number of components. As such, the antenna sWitching 
device can have a further simpli?ed con?guration. 

[0027] In the above one aspect, in the antenna sWitching 
device the base member and the plate spring may integrally 
be formed. 

[0028] The base member and the plate spring serving as 
the biasing member that are integrally formed alloW the 
antenna sWitching device to be formed of a further reduced 
number of components. As such, the antenna sWitching 
device can have a further simpli?ed con?guration. 

[0029] The present invention in another aspect provides an 
antenna sWitching device for sWitching betWeen the ?rst and 
second antennas, including: an opening and closing member 
arranged to be capable of contacting a portion of the ?rst 
antenna and sWitching betWeen open and closed positions as 
the ?rst antenna moves; and a detection member detecting 
the open and closed positions of the opening and closing 
member. 

[0030] The opening and closing member’s position can be 
detected by the detection member to help to detect the ?rst 
antenna’s movement (or position). The detection member’s 
output can be used to sWitch betWeen the ?rst and second 
antennas for use. 

[0031] Furthermore, using the tWo members of the open 
ing and closing member and the detection member to 
con?gure an antenna sWitching member alloWs the device to 
have a simpler con?guration than conventional. As such in 
accordance With the present invention in the above another 
aspect the antenna sWitching device can be formed of a 
reduced number of components and its material’s cost can 
thus be reduced. Furthermore the reduced number of com 
ponents alloWs individual components to be designed With a 
margin larger than conventional if the antenna sWitching 
device has a mechanism With the same precision as conven 

tional. Furthermore, if individual components are designed 
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With the same margin as conventional, the antenna switching 
device can have a mechanism With higher precision than 
conventional. 

[0032] Furthermore, the antenna sWitching device simpli 
?ed in con?guration, as described above, can be produced 
by a simpli?ed process. In other Words, the antenna sWitch 
ing device can be produced in a reduced period of time and 
hence at reduced cost. 

[0033] Furthermore, the antenna sWitching device having 
such a simple con?guration can be readily miniaturiZed. As 
such, the antenna sWitching device can be arranged in a 
reduced area (or volume). Furthermore, the antenna sWitch 
ing device can also be reduced in Weight. As such, if this 
antenna sWitching device is applied to mobile equipment 
Which is miniaturiZed, the antenna sWitching device does not 
prevent the mobile equipment from being miniaturiZed. 

[0034] In the antenna sWitching device in the above 
another aspect the ?rst antenna has a portion contacting the 
opening and closing member that may be provided With a 
protrusion for pressing the opening and closing member. 

[0035] When the ?rst antenna reaches a position alloWing 
the antenna to contact the opening and closing member, the 
antenna’s protrusion presses the opening and closing mem 
ber to ensure that the opening and closing member is closed. 
As such, erroneous detection of the ?rst antenna’s position 
can be prevented. 

[0036] The present invention in still another aspect pro 
vides mobile equipment being mobile equipment having a 
plurality of antennas and including the antenna sWitching 
device in the above one or another aspect. 

[0037] Thus the present invention can provide antenna 
sWitching device having a simpli?ed con?guration and thus 
smaller in siZe and Weight than conventional to implement 
mobile equipment smaller in siZe and Weight than conven 
tional. Furthermore, the antenna sWitching device can also 
be formed of a smaller number of components than conven 
tional so that the device’s material cost can be reduced and 
the device can also be produced by a simpli?ed process. As 
a result, the mobile equipment can be produced at reduced 
cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] 
[0039] FIG. 1 schematically shoWs a ?rst embodiment of 
a mobile phone of the present invention; 

[0040] FIG. 2 schematically illustrates hoW a sWitching 
member is arranged in the FIG. 1 mobile phone; 

[0041] FIG. 3 is a schematic cross section of FIG. 2 taken 
along a line III-III; 

In the draWings: 

[0042] FIG. 4 is a schematic, perspective vieW of the 
sWitching member; 
[0043] FIG. 5 is an exploded, perspective, schematic vieW 
of the sWitching member shoWn in FIG. 4; 

[0044] FIG. 6 is a partially enlarged, schematic cross 
section of the FIG. 1 mobile phone; 

[0045] FIG. 7 is a schematic cross section of FIG. 6 taken 
along a line VII-VII; 
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[0046] FIG. 8 is a partially enlarged, schematic cross 
section of the FIG. 1 mobile phone; 

[0047] FIG. 9 is a schematic cross section of FIG. 8 taken 
along a line IX-IX; 

[0048] FIG. 10 is a schematic, perspective vieW of a 
sWitching member used in a second embodiment of the 
mobile phone of the present invention; 

[0049] FIG. 11 is an exploded, perspective, schematic 
vieW of the sWitching member shoWn in FIG. 10; 

[0050] FIG. 12 is a schematic, perspective vieW for illus 
trating an exemplary variation of the sWitching member 
shoWn in FIGS. 10 and 11; 

[0051] FIG. 13 is a schematic, perspective vieW for illus 
trating a sliding cam of a sWitching member used in a third 
embodiment of the mobile phone of the present invention; 

[0052] FIG. 14 is a partially enlarged, schematic cross 
section for illustrating an operation of the sWitching member 
in the third embodiment of the mobile phone of the present 
invention; 
[0053] FIG. 15 is a schematic cross section of FIG. 14 
taken along a line XV-XV; 

[0054] FIG. 16 is a partially enlarged, schematic cross 
section for illustrating an operation of the sWitching member 
in the third embodiment of the mobile phone of the present 
invention; 
[0055] FIG. 17 is a schematic cross section of FIG. 16 
taken along a line XVII-XVII; 

[0056] FIG. 18 is a partially enlarged, schematic cross 
section of an exemplary variation of the third embodiment of 
the mobile phone of the present invention; 

[0057] FIG. 19 is a schematic cross section of FIG. 18 
taken along a line XIX-XIX; 

[0058] FIG. 20 is another partially enlarged, schematic 
cross section for illustrating the exemplary variation of the 
third embodiment of the mobile phone of the present inven 
tion; 
[0059] FIG. 21 is a schematic cross section of FIG. 20 
taken along a line XXI-XXI; 

[0060] FIG. 22 is a schematic vieW for illustrating a fourth 
embodiment of the mobile phone of the present invention; 
and 

[0061] FIG. 23 is a schematic vieW for illustrating the 
fourth embodiment of the mobile phone of the present 
invention. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

[0062] Hereinafter, best modes for carrying out the inven 
tion Will be described With reference to the draWings. In the 
?gures, like components are denoted by like reference 
characters and their descriptions Will not be repeated. 

[0063] First Embodiment 

[0064] With reference to FIG. 1, a mobile phone 1 
includes an internal antenna 3 arranged internal to mobile 
phone 1, a linear antenna 2 capable of being pulled out 
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external to the casing of mobile phone 1, and a switching 
member 4 serving as an antenna switching device for 
switching between antennas 2 and 3 for use. Although not 
shown in the ?gure, mobile phone 1 is provided with a 
crystal liquid display for displaying telephone numbers or 
any other similar information in characters, images and the 
like, a speaker, a microphone, a button used to input tele 
phone numbers, characters and the like, and the like. 

[0065] With reference to FIGS. 2-5, in the present inven 
tion mobile phone 1 is provided with switching member 4 
structured and arranged, as will be described hereinafter. 

[0066] With reference to FIGS. 2 and 3, switching mem 
ber 4 is secured to a rear case 7 forming the casing of mobile 
phone 1. Rear case 7 has an inner surface provided with a 
surrounding wall 17 for securing switching member 4, 
surrounding a location 16 of a region in which switching 
member 4 is arranged. As can be understood from FIGS. 4 
and 5, switching member 4 is formed by a spring 11 serving 
as a biasing member, a base serving as a base member, and 
a sliding cam 10 serving as a moving member. Sliding cam 
10 is provided with a protrusion 13. Note that base 9 and 
sliding cam 10 are formed of dielectric such as lubricant 
resin. Spring 11 is formed of metal. 

[0067] Sliding cam 10 is arranged internal to a linear path 
formed in base 9. Arranged in base 9, sliding cam 10 has 
protrusion 13 protruding eXternal to base 9. Sliding cam 10 
is linearly slidable in base 9. A coiled spring 11 is arranged 
between an end 20 provided on base 9 at an internal side and 
an end 19 of sliding cam 10. Coiled spring 11 is formed of 
metal and it is relatively readily available and inexpensive. 
Spring 11 allows sliding cam 10 to be pressed in base 
member 9 toward a hole 18 provided to receive and pass 
pull-out antenna 2. 

[0068] Reference will now be made to FIGS. 6-9 to 
describe how in the FIG. 1 mobile phone 1 switching 
member 4 operates. FIGS. 6 and 7 show that mobile phone 
1 has antenna 2 accommodated internal to the phone’s 
casing. FIGS. 8 and 9 show that the FIG. 1 mobile phone 
1 has antenna 2 pulled out of the phone’s casing. 

[0069] With reference to FIGS. 6 and 7, when mobile 
phone 1 has antenna accommodated internal to the phone’s 
casing, antenna 2 has an upper portion 5 having a surface in 
contact with one end of sliding cam 10 con?guring switch 
ing member 4. More speci?cally, antenna 2 is arranged 
through hole 18 of base 9 of switching member 4, and 
antenna 2 has upper portion 5 partially positioned in hole 18. 
In switching member 4, spring 11 presses sliding cam 10 
toward hole 18. As such, sliding cam 10 has one end brought 
into contact with a surface of upper portion 5 of antenna 2, 
and, as can also be seen from FIG. 7, sliding cam 10 also has 
protrusion 13 facing and spaced from a switching protrusion 
15 of a switch 8. Switch 8 is arranged on a printed circuit 
board 6 of mobile phone 1. 

[0070] Then, with reference to FIGS. 8 and 9, when 
antenna 2 is pulled out of the casing of mobile phone 1, 
antenna 2 has a lower end 14 moving past hole 18 and thus 
positioned above base 9. In other words, hole 18 does not 
hold the antenna’s lower end 14. As such, sliding cam 10 
does not contact antenna 2 and it is pressed by the biasing 
spring 11 toward hole 18 and thus has one end having 
entered hole 18. In other words, sliding cam 10 has been 
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moved toward hole 18 by the diameter of antenna 2, and 
sliding cam 10 has protrusion 13 contacting switching 
protrusion 15 of switch 8 to push protrusion 15 into switch 
8. 

[0071] In other words, when mobile phone 1 has antenna 
2 accommodated in the phone’s casing, protrusion 15 is not 
pressed by protrusion 13 (protrusions 15 and 13 face and are 
spaced from each other). When mobile phone 1 has antenna 
2 pulled out of the phone’s casing, protrusion 15 is pressed 
by protrusion 13. 

[0072] Accordingly, whether antenna 2 is accommodated 
in or pulled out of the casing can be detected from whether 
protrusion 15 has been pressed. Consequently, whether 
protrusion 15 has been pressed or not can be depended on to 
control mobile phone 1 to switch between antenna 2 and 
internal antenna 3. 

[0073] As has been described above, in accordance with 
the present invention, switching member 4 can have a 
relatively simple structure formed by the three members of 
base 9, sliding cam 10 and spring 11. As such, switch 
member 4 can have a mechanism better in precision and 
better assembleability than a complicated switching member 
as conventional. Furthermore, switching member 4 can be 
formed of a smaller number of components than conven 
tional. As such, if it’s mechanism is to have the same 
precision as conventional, its individual components (base 9, 
sliding cam 10 and the like) can be designed with a margin 
larger than conventional. Furthermore, such a simple struc 
ture allows switching member 4 to be produced by a 
simpli?ed process and hence at reduced cost. 

[0074] Furthermore, switching member 4 thus having a 
simple structure can be readily miniaturiZed. As such, 
switching member 4 can occupy a reduced volume or area 
mobile phone 1. 

[0075] Furthermore, base 9 and sliding cam 10 serving as 
components of switching member 4 can be formed of resin, 
as has been described above. As such, switching member 4 
can have a smaller weight than a complicated switching 
member for eXample using a screw of metal as conventional. 

[0076] Second Embodiment 

[0077] Reference will now be made to FIGS. 10 and 11 
to describe a switching member used in a second embodi 
ment of the mobile phone of the present invention. 

[0078] With reference to FIGS. 10 and 11, switching 
member 4 is basically similar in structure to that used in the 
?rst embodiment of the present invention, although as a 
biasing member a plate spring 21 is used, rather than a coiled 
spring. Plate spring 21 is formed of elastic resin and it is 
formed integral with sliding cam 10. In other words, switch 
ing member 4 is con?gured of sliding cam 10 formed 
integral with plate spring 21, and base 9, all formed of 
dielectric resin. 

[0079] Switching member 4 thus con?gured can be as 
effective as that used in the mobile phone of the ?rst 
embodiment and it can also have as simple a structure as 
formed by the two members of sliding cam 10 formed 
integral with plate spring 21, and base 9. As such, switching 
member 4 can be assembled by a simpli?ed process and thus 
produced at reduced cost. 
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[0080] Furthermore, switching member 4 can entirely be 
formed of dielectric resin. As such, the existence of sWitch 
ing member 4 does not adversely affect characteristics of 
antenna 2. (If in a vicinity of antenna 2 there exists spring 
11 of metal, as described in the ?rst embodiment, the 
existence of metal spring 11 may adversely affect charac 
teristics of antenna 2. SWitching member 4 as shoWn in 
FIGS. 10 and 11 does not have such a negative effect.) 
Consequently, antenna 2 can have satisfactorily maintained 
characteristics. This ensures a suf?cient margin With respect 
to characteristics in designing mobile phone 1 as a product. 

[0081] Furthermore, sWitching member 4 formed of a 
reduced number of components, as described above, can 
help to reduce the cost of the mobile phone. 

[0082] FIG. 12 shoWs base 9 used in an exemplary 
variation of the sWitching member. With reference to FIG. 
12, plate spring 21 of resin is formed integral With base 9 of 
resin. By providing base 9 of FIG. 12 With sliding cam 10 
of FIG. 5, a sWitching member similar in function to that 
shoWn in FIGS. 10 and 11 can be implemented. 

[0083] SWitching member 4 in this example can also be 
formed by the tWo members of base 9 With plate spring 21 
integrated thereWith and sliding cam 10. The sWitching 
member thus obtained can be as effective as that shoWn in 
FIGS. 10 and 11. 

[0084] Third Embodiment 

[0085] Reference Will noW be made to FIGS. 14-17 to 
describe a third embodiment of the mobile phone of the 
present invention. FIGS. 14, 15, 16 and 17 correspond to 
FIGS. 6, 7, 8 and 9, respectively. In FIGS. 14 and 15, 
mobile phone 1 has antenna 2 accommodated in the phone’s 
casing. In FIGS. 16 and 17, mobile phone 1 has antenna 2 
pulled out of the phone’s casing. 

[0086] With reference to FIG. 13, the present mobile 
phone in the third embodiment uses a sWitching member 
With sliding cam 10 including a plate spring 25, a detection 
sWitch 24 and a terminal 23, Which con?gure a sWitching 
means. Terminal 23 is provided on an upper surface of a 
protrusion 22 of sliding cam 10. Detection sWitch 24 and 
plate spring 25 are provided on a sideWall surface of sliding 
cam 10. 

[0087] Reference Will noW be made to FIGS. 14-17 to 
describe an operation of the sWitching member in the third 
embodiment of the mobile phone of the present invention. 

[0088] As shoWn in FIGS. 14 and 15, When mobile phone 
1 has antenna 2 accommodated in the phone’s casing, 
antenna 2 has an upper portion having a surface in contact 
With one end of sliding cam 10, as has been described With 
reference to FIGS. 6 and 7. Note that for sWitching member 
4 shoWn in FIGS. 14-17, base 9 receives the FIG. 13 sliding 
cam 10 and a spacer 26. Note that although herein spacer 26 
is used to utiliZe base 9 of the ?rst embodiment, spacer 26 
can be dispensed With if base 9 has a length reduced by that 
of spacer 26. 

[0089] Then, as shoWn in FIGS. 14 and 15, sliding cam 
10 that has one end in contact With the antenna’s upper 
surface has a position close to spacer 26. Accordingly, plate 
spring 25 is pressed by spacer 26 (or base 9 if the base is 
previously reduced in length by that of spacer 26) and thus 
brought into contact With detection sWitch 24, and a signal 
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corresponding to plate spring 25 being brought into contact 
With detection sWitch 24 is transmitted through terminal 23 
to a printed circuit board terminal 27 provided on a surface 
of printed circuit board 6 and arranged in contact With 
terminal 23 of sliding cam 10. 

[0090] Then, as shoWn in FIGS. 16 and 17, When antenna 
2 is pulled out of the casing of mobile phone 1, antenna 2 no 
longer has loWer end 14 in hole 18 of base 9 of sWitching 
member 4, as described With reference to FIGS. 8 and 9. As 
such, the elasticity of plate spring 25 forces sliding cam 10 
to move toWard hole 18. As a result, as shoWn in FIGS. 16 
and 17, detection sWitch 24 and plate spring 25 face and are 
spaced from each other, and a signal corresponding to plate 
spring 25 being out of contact With detection sWitch 24 is 
transmitted through terminal 23 to terminal 27. (Note that 
alternatively no signal may be transmitted through terminal 
23 to terminal 27.) 

[0091] When antenna 2 is accommodated in the casing of 
mobile phone 1, plate spring 25 contacts detection sWitch 
24. When antenna 2 is pulled out of the casing of mobile 
phone 1, plate spring 25 is out of contact With detection 
sWitch 24. An electrical signal indicating Whether plate 
spring 25 is in contact With detection sWitch 24 can be 
transmitted from terminal 23 of sliding cam 10 through 
substrate terminal 27 to a control circuit, Which is formed on 
printed circuit board 6, to help to detect Whether antenna 2 
has been pulled out of or accommodated in the phone’s 
casing, and the position of antenna 2 can be depended on to 
sWitch betWeen using internal antenna 3 arranged internal to 
mobile phone 1 and using pull-out antenna 2 for commu 
nication. For example, if antenna 2 is pulled out of the casing 
of mobile phone 1, as shoWn in FIGS. 16 and 17, antenna 
2 can be used for communication, and if antenna 2 is 
accommodated in the casing of mobile phone 1, as shoWn in 
FIGS. 14 and 15, internal antenna 3 can be used for 
communication. 

[0092] Thus sWitching member 4 itself includes plate 
spring 25, detection sWitch serving as a detection member, 
and terminal 23 that serve as a sWitching means. As such, 
sWitching member 4 can be applied to mobile phone 1 
having a simpler device con?guration than When for 
example sWitch 8 serving as a detector detecting the position 
of sliding cam 10 serving as a moving member is provided 
as a separate member. As such, mobile phone 1 can be 
produced at reduced cost. 

[0093] Reference Will noW be made to FIGS. 18-21 to 
describe a variation of the third embodiment of the present 
mobile phone. FIGS. 18, 19, 20 and 21 correspond to FIGS. 
14, 15, 16 and 17, respectively. In FIGS. 18 and 19, the 
present mobile phone in the third embodiment as modi?ed 
by Way of example has antenna 2 accommodated in the 
casing of mobile phone 1. In FIGS. 20 and 21, the present 
mobile phone in the third embodiment as modi?ed by Way 
of example has antenna 2 pulled out of the phone’s casing. 

[0094] With reference to FIGS. 18-21, the mobile phone is 
basically similar in con?guration to that of the third embodi 
ment as shoWn in FIGS. 13-17, except that sWitching 
member 4 is con?gured differently. More speci?cally, the 
FIGS. 18-21 mobile phone 1 employs sWitching member 4 
With a coiled spring 28 added thereto to ensure that sliding 
cam 10 is more ?rmly pressed toWard hole 18. This ensures 
that sliding cam 10 has an end brought into close contact 
With a surface of antenna 2. 
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[0095] The mobile phone shown in FIGS. 18-21 can also 
be as effective as that shoWn in FIGS. 13-17. More speci? 
cally, since sliding cam 10 is provided With detection sWitch 
24 and plate spring 24, the number of components required 
to sWitch betWeen the internal antenna and pull-out antenna 
2 can be reduced. Consequently the mobile phone can be 
produced at reduced cost. 

[0096] Furthermore, sliding cam 10 With a detection 
sWitch formed integral thereto can eliminate the necessity of 
arranging sWitch 8 at a position different from that of the 
sliding cam, as described in the ?rst embodiment of the 
present mobile phone. This can in turn eliminate the neces 
sity of ensuring a mounting space for arranging sWitch 8. As 
such, the mobile phone can further be miniaturiZed. 

[0097] Fourth Embodiment 

[0098] Reference Will noW be made to FIGS. 22 and 23 
to describe a fourth embodiment of the mobile phone of the 
present invention. FIG. 22 shoWs that antenna 2 is accom 
modated in the casing of mobile phone 1 and FIG. 23 shoWs 
that antenna 2 is pulled out of the casing of mobile phone 1. 

[0099] With reference to FIGS. 22 and 23, mobile phone 
1 includes a printed circuit board 6 arranged internal to the 
casing, a sWitch 30 arranged on a surface of printed circuit 
board 6, a pull-out antenna 2, and an internal antenna (not 
shoWn). Mobile phone 1 also includes a liquid crystal 
display device, a speaker, a microphone, a button used to 
input characters, numbers and the like, and other features of 
typical mobile phones. 

[0100] SWitch 30 serving as an antenna sWitching device 
is provided With an opining and closing member 31 capable 
of assuming an open position and a closed position as it 
pivots around a shaft 32. Furthermore, antenna 2 has loWer 
end 14 provided With a protrusion 29 capable of contacting 
member 31. When antenna 2 is accommodated in the casing 
of mobile phone 1, as shoWn in FIG. 22, protrusion 29 
?rmly presses member 31. As a result, member 31 presses a 
sWitching protrusion 34 formed on a surface 33 of sWitch 30 
and serving as a detection member. When antenna 2 is pulled 
out of the casing of mobile phone 1, member 31 assumes the 
open position, pivoting around shaft 32. To alloW member 
31 to assume the open position, a coiled spring or the like 
may be incorporated in shaft 32. As a result, When antenna 
2 is pulled out of the casing of mobile phone 1, as shoWn in 
FIG. 23, member 31 is out of contact With protrusion 34 of 
sWitch 30 (the protrusion is not pressed by member 31). 

[0101] In other Words, When antenna 2 is accommodated 
in the casing of mobile phone 1, sWitching protrusion 34 is 
pressed (ON). When antenna 2 is pulled out of the casing of 
mobile phone 1, protrusion 34 is not pressed or it is released 
(OFF). That is, sWitch 30 helps to detect Whether antenna 2 
has been pulled out of or accommodated in the casing of the 
mobile phone, and by transmitting a signal corresponding to 
the position of protrusion 34 to a control circuit formed on 
printed circuit board 6, using pull-out antenna 2 and using 
the internal antenna can be sWitched, as controlled to cor 
respond to the position of antenna 2. For eXample, if antenna 
2 is accommodated in the casing of mobile phone 1, as 
shoWn in FIG. 22, the internal antenna can be used for 
communication, and if antenna 2 is pulled out of the casing 
of mobile phone 1, as shoWn in FIG. 23, antenna 2 can be 
used for communication, as controlled. 
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[0102] Thus sWitch 30 structured relatively simply of 
opening and closing member 31 and sWitching protrusion 34 
can be used to help to detect the position of antenna 2 (or 
Whether it has been pulled out or accommodated). This 
alloWs the sWitching member to be formed of a smaller 
number of components than conventional and the mobile 
phone to be produced at reduced cost. 

[0103] Furthermore, the sWitching member in the form of 
sWitch 30 can have a volume smaller than a sWitching 
member including a sliding cam and a base, as described in 
the ?rst to third embodiments. Furthermore, sWitch 30 
having a simple structure can be readily miniaturiZed. Con 
sequently, mobile phone 1 can be reduced in siZe and Weight. 

[0104] Furthermore, the reduced number of components 
alloWs individual components (opening and closing member 
31, sWitching protrusion 34 and the like) to enjoy a larger 
designing margin than conventional if sWitch 30 serving as 
an antenna sWitching device has a mechanism With the same 
precision as conventional. Furthermore, if individual com 
ponents are designed With the same margin as conventional, 
sWitch 30 can have a mechanism With higher precision than 
conventional. 

[0105] Furthermore, antenna 2 that is provided With pro 
trusion 29 can ?rmly press opening and closing member 31 
via protrusion 29. This can prevent erroneous detection via 
sWitch 30 of the position of antenna 2 serving as a ?rst 
antenna. 

[0106] Note that sWitching member 4, sWitch 30 and the 
like described in the ?rst to fourth embodiments of the 
present invention are applicable not only to mobile phones 
shaped as shoWn in FIG. 1 but also those that can be ?ipped 
open and closed. Furthermore, the present invention is also 
applicable not only to mobile phones but electronics that can 
be used sWitching a plurality of antennas. 

[0107] 
[0108] In accordance With the present invention an 
antenna sWitching device is applicable to mobile phones or 
mobile personal computers, PDAs or any other similar 
electronics having a communication function, and further 
more typical radio sets. 

Industrial Applicability 

1. An antenna sWitching device sWitching betWeen a ?rst 
antenna (2) and a second antenna (3), comprising: 

a base member (9); 

a moving member (10) having a portion capable of 
contacting a portion of said ?rst antenna (2), said 
moving member (10) moving linearly relative to said 
base member (9) as said ?rst antenna (2) moves; and 

a biasing member (11, 21, 25, 28) biasing said moving 
member (10) toWard the portion of said ?rst antenna 
(2) 

2. The antenna sWitching device according to claim 1, 
comprising sWitching means (8, 15) sWitching betWeen said 
?rst antenna (2) and said second antenna (3) for use as said 
?rst antenna (2) moves. 

3. The antenna sWitching device according to claim 2, 
Wherein said sWitching means (8, 15, 24, 25, 23) includes a 
detection member (15) detecting a position of said moving 
member (10) relative to said base member 
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4. The antenna switching device according to claim 3, 
Wherein said detection member (24, 25, 23) is formed 
integral With said moving member (10). 

5. The antenna sWitching device according to claim 1, 
Wherein: 

said ?rst antenna (2) is a linear antenna (2) capable of 
being pulled out; and 

When said ?rst antenna (2) is not pulled out said biasing 
member (11, 21, 25, 28) biases and brings said moving 
member (10) into contact With the portion of said ?rst 
antenna (2) and When said ?rst antenna (2) is pulled out 
said biasing member (11, 21, 25, 28) biases and moves 
said moving member (10) aWay from the position of 
said moving member (10) having contact With the 
portion of said ?rst antenna 

6. The antenna sWitching device according to claim 1, 
Wherein said biasing member (11, 21, 25, 28) includes a 
coiled spring (11, 28). 

7. The antenna sWitching device according to claim 1, 
Wherein said biasing member (11, 21, 25, 28) includes a 
plate spring (21, 25). 

8. The antenna sWitching device according to claim 7, 
Wherein said moving member (10) and said plate spring (21, 
25) are integrally formed. 
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9. The antenna sWitching device according to claim 7, 
Wherein said base member (9) and said plate spring (21) are 
integrally formed. 

10. Mobile equipment in a form of mobile equipment (1) 
having a plurality of antennas, comprising the antenna 
sWitching device (4) as recited in claim 1. 

11. An antenna sWitching device (30) for sWitching 
betWeen a ?rst antenna (2) and a second antenna (3), 
comprising: 

an opening and closing member (31) arranged to be 
capable of contacting a portion of said ?rst antenna (2) 
and sWitching betWeen open and closed positions as 
said ?rst antenna (2) moves; and 

a detection member (34) detecting the open and closed 
positions of said opening and closing member (31). 

12. The antenna sWitching device according to claim 11, 
Wherein said ?rst antenna (2) has a portion contacting said 
opening and closing member (31) and provided With a 
protrusion (29) for pressing said opening and closing mem 
ber (31). 

13. Mobile equipment in a form of mobile equipment (1) 
having a plurality of antennas, comprising the antenna 
sWitching device (30) as recited in claim 11. 

* * * * * 


